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FEMORAL CONDYLE CUTTING AND
SHAPING CENTER

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority of Chinese Patent Appli-
cation Number 200510086667.9, filed on Oct. 20, 2005.

TECHNICAL FIELD

This mvention relates to a femoral condyle cutting and
shaping center, and particularly to a cutting device for shap-
ing a plurality of surfaces on a femoral condyle at the same
time. In the course of operation, this cutting device for shap-
ing a femoral condyle according to the present invention 1s
mounted to a knee jomnt by means of a fixing device and
operated to cut out and shape a plurality of required surfaces
at the same time on a femoral condyle of human body by
sawing, milling, filing and grinding.

BACKGROUND ART

In some special cases, when an artificial component 1s
needed to be fitted at a knee joint of human body, the femoral
condyle must be cut and shaped to make the femoral condyle
to be a specific shape, m order to co-operate with a corre-
sponding artificial component.

At present, 1n the operation course of Total Knee Arthro-
plasty (TKA), 1t tends to take a very long time for an ortho-
paedic surgeon to assure that the knee joint 1s well fitted and
balanced. A proper ligament tension can be achieved when
the balanced knee joint has a desired angle between the
mechanical axis and the anatomic axis of the knee. The proper
ligament tension 1s very important for the perfect motion of
the knee joint. Thus, a more natural and effective artificial
component of the knee joint and the wear resistance charac-
teristics of the artificial component can be provided. The
correct dimensions of the artificial component are also a very
important factor, which will bring the operation into success
or failure. If a wrong component 1s selected, or some dimen-
s1on errors of the artificial component are formed, the asso-
ciated soft tissue may become too tight or too loose, thus
arousing a very poor result.

An instrument for orthopaedic surgical operation and a
method for using the instrument have been disclosed 1n a
Chinese patent application disclosure CN1132067A. The
orthopaedic surgical mnstrument 1s used in the total knee
arthroplasty to determine the dimension of a femur and a
polyethylene component and provide correct alignment 1ndi-
cation and help a surgeon to achieve a proper soft tissue
balance for the joint. The use of such an orthopaedic surgical
istrument can assist a surgeon 1n selecting dimensions of
respective implanted components, determining the cutting,
amount ol a bone on the distal end, providing a correct soft
tissue balance and adjusting the instrument for cutting the
bone. This known mstrument provides a surgeon with several
check and verification systems so that the surgeon can check
whether the istrument has been correctly adjusted and the
joint has been correctly balanced before cutting the femur.
This orthopaedic surgical istrument comprises a rotary
alignment guide which assists a surgeon to determine correct
rotary alignment of the knee joint. The correct rotary align-
ment of the knee joint 1s made by referring to standard bound-
ary marks of a femur such as posterior condyle and superior
condyle. This rotary alignment guide comprises a groove for
guiding a saw blade which 1s used to remove the posterior
condyle of the femur.
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In summary, in the traditional art, the cutting operation for
the femoral condyle 1s performed 1n steps, as shown in FIGS.
1-5. The first step 1s to perform osteotomy at the proximal
tibia. Then, a guide 1s 1serted into the femoral medulla, and
the anterior portion of the femoral condyle i1s cut roughly,
through which the rotary position of the femoral component
can be determined. Subsequently, the osteotomy at the distal
femur 1s performed to {ind out the valgus angle and the joint
line. Then, the dimensions of the femoral component are
calculated. After that, the osteotomy at the anterior and pos-
terior portions of the femoral condyle 1s performed, and the
cruciate ligament and the meniscus are removed. Thereafter,
the flexion gap 1s measured by means of spacers and the
correctness of the osteotomy of the tibia i1s determined,
whether the extension gap 1s correct 1s determined by extend-
ing the knee, and the whole alignment and the balance status
of ligaments are measured. If necessary, the osteotomy of the
femur 1s further performed, the distal femur 1s repaired, the
osteotomy 1n the mtercondylar notch of femur 1s performed,
and the osteotomy 1n a bevel angle 1s performed. Thereafter,
a plug hole for the artificial tibial component 1s chiseled, and
the rotary position of the artificial tibial component 1s deter-
mined. Then, the osteotomy of the patella 1s performed, a
fixing hole for the artificial patellar component 1s bored, and
the motion path of the patella 1s checked. This conventional
method has such disadvantages that a complete match
between the shaped surfaces and the artificial component can
not be achieved due to cutting for several times, the operation
scheme 1s complex, a lot of operation instruments are needed
and the operation time 1s very long. Such an operation often
brings great pains to a patient, or even some accidental cases
may occur due to a long time operation. A mismatch between
the shaped surfaces and the artificial component may arouse
some complications after operation.

SUMMARY OF THE INVENTION

The object of the present mvention 1s to overcome the
disadvantages existing in the traditional art and provide a
temoral condyle cutting and shaping center capable of shap-
ing a plurality of surfaces at the same time, which comprises
a main driving shatit provided in a transmission gearbox and a
main driving gear mounted on the main driving shatft. At least
a first driven gear 1s engaged with the main dniving gear, said
first driven gear being mounted on a first driven shaft, said
first driven shait being supported in the transmission gearbox,
one end of the first driven shaft extends towards the outside of
the transmission gearbox, and a first bone shaping mill 1s
mounted on the extending end of the first driven shaft.

In another femoral condyle cutting and shaping center
according to the present invention, said main driving gear 1s
engaged with an intermediate gear which 1s mounted on an
intermediate shait, said intermediate shaft 1s supported in the
transmission gearbox. The intermediate gear 1s engaged with
a second driven gear which 1s mounted on a second driven
shaft, said second driven shaft 1s supported in the transmis-
s1on gearbox and has a portion extending towards the outside
of the transmission gearbox, and a second bone shaping mill
1s mounted on the outside extending portion of said second
driven shatt.

In another femoral condyle cutting and shaping center
according to the present invention, said intermediate gear has
a portion extending towards the outside of the transmission
gearbox, and a third bone shaping mill 1s mounted on the
extending portion of said intermediate gear.

In another femoral condyle cutting and shaping center
according to the present invention, the respective axes of said
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main driving shaft, the first driven shait, the intermediate
shaft, and the second driven shaift are coplanar or 1n parallel
planes.

In another femoral condyle cutting and shaping center
according to the present invention, a locating guide plate 1s
provided on the housing of said transmission gearbox.

In another femoral condyle cutting and shaping center
according to the present mmvention, one end of said main
driving shaft 1s mounted to the transmission gearbox by
means ol a sleeve type coupling head.

In another femoral condyle cutting and shaping center
according to the present invention, a shield plate which par-
tially surrounds the first bone shaping mill or the second bone
shaping mill 1s mounted on the housing of said transmission
gearbox.

The use of the femoral condyle cutting and shaping center
according to the present invention may simplify the process
of the operation of TAK and conduct an operation for cutting
several surfaces at the same time. Since the femoral condyle
cutting and shaping center according to the present invention
1s employed, accurate shapes and surfaces can be achieved
and the shaped surfaces can be accurately matched with the
artificial component, thus reducing the post-operation com-
plications induced by the mismatch of the artificial compo-
nent, decreasing the complexity of the knee joint operation,
shortening the operation time, and lowering the labor inten-
sity of a doctor. Since the operation time 1s shorten, the pain
of a patient 1s alleviated, the amount of lost blood of the
patient 1s reduced, and the success chance of the operation can
be mcreased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view of performing traditional
osteotomy at a proximal tibia.

FIG. 2 1s a schematic view of performing traditional
osteotomy at an anterior portion of a femoral condyle.

FIG. 3 1s a schematic view of performing traditional
osteotomy at a distal femur.

FIG. 4 1s a schematic view of performing traditional
osteotomy at anterior and posterior condyles of a femur.

FIG. 5 1s a schematic view of performing traditional
osteotomy 1n a bevel angle and an 1ntercondylar notch.

FIG. 6 1s a schematic perspective view of a tibia and a
temoral condyle after the cutting operation 1s finished.

FIG. 7 1s a side sectional view of an embodiment of a
temoral condyle cutting and shaping center according to the
present invention.

FIG. 8 1s an end view of an embodiment of a femoral
condyle cutting and shaping center according to the present
invention.

FI1G. 9 1s atop view of an embodiment of a femoral condyle
cutting and shaping center according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

A preferred embodiment of a moral condyle cutting and
shaping center 10 according to the present imvention 1s
described below 1n detail by referring to FIGS. 7-9. In the
embodiment shown 1n FIG. 7, this femoral condyle cutting
and shaping center 10 according to the present invention
comprises a main driving shatt 15 provided 1n a transmission
gearbox 4 and a main driving gear 14 mounted on the main
driving shaft 15. A first driven gear 12 1s engaged with the
main driving gear 14 and mounted on a first driven shaft 13.
Said first driven shaft 13 i1s supported in the transmission
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gearbox 4. Said main driving gear 14 1s engaged with an
intermediate gear 16, which 1s mounted on an intermediate
shaft 17. Said intermediate shait 17 1s supported 1n the trans-
mission gearbox 4. A second driven gear 18 1s engaged with
the mtermediate gear 16 and mounted on a second driven
shaft 19. The second driven shaft 19 i1s supported in the
transmission gearbox 4.

As seen 1in FIG. 7, one end of the first driven shaft 13
extends towards the outside of the transmission gearbox 4,
and a first bone shaping mill 21 1s mounted on the extending
end 22 of the first driven shaft 13. Said intermediate gear 16
has a portion 24 extending towards the outside of the trans-
mission gearbox 4. A third bone shaping mill 23 1s mounted
on the extending portion 24 of said intermediate gear 16. The
second driven shaft 19 has a portion 26 extending towards the
outside of the transmission gearbox 4. A second bone shaping
mill 25 1s mounted on the outside extending portion 26 of said
second driven shait 19.

As shown 1 FIG. 8, the respective axes of said main
driving shait 15, the first driven shaft 13, the intermediate
shaft 17, and the second driven shaft 19 are coplanar.

In another embodiment of the present invention, which 1s
not shown, the respective axes of said main driving shatit 15,
the first driven shaft 13, the intermediate shaft 17, and the
second driven shait 19 are 1n parallel planes.

As shown 1n FIGS. 8 and 9, in another preferred embodi-
ment of the present invention, a locating guide plate 8 1s
provided on the housing 28 of the transmission gearbox 4.
The function of the locating guide plate 8 1s to cooperate with
a locating device, in order to make this femoral condyle
cutting and shaping center according to the present invention
move 1n rectilinear path in the course of operation.

As shown in FIG. 7, in another preferred embodiment
according to the present mmvention, one end of said main
driving shaft 15 1s mounted to the transmission gearbox 4 by
means of a sleeve type coupling head 2. A shield plate 6 which
partially surrounds the first bone shaping mill 21 or the sec-
ond bone shaping mill 25 1s mounted on the housing of the
transmission gearbox 4.

In the course of operation, when the femoral condyle cut-
ting and shaping center according to the present invention 1s
used, the shapes and the number of the bone shaping mills can
be selected, and the operation for shaping a femoral condyle
can be completed, for example, by sawing, milling, and grind-
ing one surface of a femoral condyle using a plurality of bone
shaping mills at the same time, or by sawing or milling a
plurality of surfaces of a femoral condyle using a plurality of
bone shaping mills at the same time.

The embodiments described above are used to clearly
explain the present invention, and are not intended to be
limiting. The scope and spirit of the present invention are
defined 1n the appended claims.

The mvention claimed 1s:

1. A femoral condyle cutting and shaping center (10), com-
prising a main driving shaft (15) provided i a transmission
gearbox (4), and a main driving gear (14) mounted on said
main driving shaft (15), characterized by that: at least a first
driven gear (12) 1s engaged with the main driving gear (14),
said first driven gear (12) being mounted on a first driven shaft
(13), said first driven shait (13) being supported in the trans-
mission gearbox (4), one end of said first driven shaft (13)
extends towards the outside of the transmission gearbox (4),
and a first bone shaping mill (21) 1s mounted on an extending
end (22) of said first driven shaft (13); and said main driving
gear (14) 1s engaged with an intermediate gear (16) mounted
on an mntermediate shatt (17), said intermediate shaft (17) 1s
supported 1n the transmission gearbox (4), the intermediate
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gear (16) 1s engaged with a second driven gear (18) mounted
on a second driven shait (19), said second driven shatit (19) 1s
supported 1n the transmission gearbox (4) and has an outside
extending portion (26) extended out of the transmission gear-

box (4), and a second bone shaping mill (25) is mounted on >

the outside extending portion (26) of said second driven shaft
(19).

2. The femoral condyle cutting and shaping center (10)
according to claim 1, characterized by that: said intermediate

gear (16) has a portion (24) extending towards the outside of 10

the transmission gearbox (4), and a third bone shaping mull
(23) 1s mounted on the extending portion (24) of said inter-
mediate gear (16).

6

(13), said intermediate shait (17) and said second driven shait
(19) are coplanar or 1n parallel planes.

4. The femoral condyle cutting and shaping center (10)
according to claim 1, characterized by that: a locating guide
plate (8) 1s provided on a housing (28) of said transmission
gearbox (4).

5. The femoral condyle cutting and shaping center (10)
according to claim 1, characterized by that: one end of said
main driving shatt (15) 1s mounted to the transmission gear-
box (4) by means of a sleeve type coupling head (2).

6. The femoral condyle cutting and shaping center (10)
according to claim 1, characterized by that: a shield plate(6)
which partially surrounds the first bone shaping mill (21) or
the second bone shaping mill (25) 1s mounted on a housing of

3. The femoral condyle cutting and shaping center (10) |: <aidq transmission gearbox (4).

according to claim 1, characterized by that: the respective
axes of said main driving shaft (15), said first driven shaft

¥ ¥ H ¥ H
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